PAT-NO: 



JP410075069A 



DOCUMENT-IDENTIFIER: JP 10075069 A 



TITLE: 
CIRCUIT 



MANUFACTURE OF BUILD-UP MULTI-LAYER PRINTED 



BOARD USING YAG LASER 



PUBN-DATE: 




INVENTOR-INFORMATION: 
NAME 

ShijNJO___ 
BOKU, KENYO 
SHIN, EIKAN 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 

SAMSUNG ELECTRO MECH CO LTD N/A 



APPL-NO: JP091 72410 
APPL-DATE: June 27. 1 997 



INT-CL (IPC): H05K003/46. H05K003/00 



ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the accuracy of via hole formation 
and 

enhance interlayer contact by forming a via hole at the specified position by 
emitting a YAG laser to a spare laminated layer, forming an electroless copper 
plating layer through electroless plating, and further forming a plating layer 
through electrolytic plating. 

SOLUTION: After a printed circuit pattern 42 is formed on a both-surface 
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copper clad laminate board 40, a copper foil attached with a resin is placed on 
the board 40 and it is preheated and pressurized. Then an ND-YAG laser is 
irradiated on the specified position of the board, so as to make a via hole in 
a taper shape. An electroless copper plating is applied to the board, and an 
electrolytic plating is applied thereto to form a plating layer 47. Further, a 
circuit pattern 48 is formed on the board, and an plating layer and an etching 
resist layer are formed through electroless copper plating, then after removing 
unwanted copper foil, a circuit for connecting an outer layer and an inner 
layer is formed. Therefore, the accuracy of formin^vja Jnolescg^ 
due to laser treatment, and thelhterlayer corifact^be also enhanced by forming 
a plating layer through electroless copper plating. 
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immrnhm^m] :^mii^y^^-'^-tfz 

i.zm'fhh<r)X'h'^X. .kOf^fflWiYAGi^-if (Yt 
trium Aluminum Garnet Laser ) ^^^-fhZb^Zi.^ 
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N D - Y A G »f 2: SBJt t TttS© 6 0 /x mCO^M 7 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawmgs, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the build-up multilayer 
printed circuit board (it is called a build up MLB build-up multi-layer printed circuit board and the followmg) whose 
formation precision of the Bahia hall between layers (via hole) becomes easy like a driller and infiproves further about the 
manufacture method of the multilayer printed circuit board used for a computer or a cellular phone by using an YAG laser 
(Yttrium Aluminum Garnet Laser) for a detail more. 
[0002] 

[Description of the Prior Art] development of electronic parts and technology with built-in parts ~ a circuit ~ the research 
corresponding to the densification of a multilayer printed circuit board which devised the conductor has progressed actively 
The method of manufacturing a multilayer printed circuit board with a build-up (buildup) method also in it is used widely. 
Unlike the process which forms the circuitry layer which has the conventional general BVH (Blind via hole), this method 
carries out the laminating of an insulating layer and the circuit conductor layer (circuit conducting layer) one by one, and 
forms a multilayer circuit board, ease [ the formation of the Bahia hall which it not only says that manufacture of the printed 
circuit board by the build up is simple for the method itself, but accomplishes connection of the circuit between layers of a 
substrate ] ~ very - formation of the Bahia hall of a minor diameter - possible - a circuit - there is an advantage that 
formation of the minute-ized circuit where the thickness of a conductor is thin is easy 

[0003] Such a build-up MLB manufacture method can be classified into two kinds according to the processing method which 
forms the Bahia hall in a substrate. One is the method of forming the Bahia hall by chemical etching, and other one is the 
method of processing the Bahia hall with laser. 

[0004] Recently, in case the Bahia hall formation is carried out, the method by laser beam machining is mainly used for the 
substrate rather than chemical etching. Furthermore, in the build-up MLB manufacture using the above-mentioned laser, the 
method of generally using an excimer laser (Excimer laser) is mainly used. 

[0005] The general build up MLB using the above-mentioned excimer laser is manufactured through a process as shown in a 
view 4. The inner layer pattern (inner pattern) 12 is formed in the copper clad laminate 10 which consists of insulating layers 
by which the copper-oxide film was first formed in both sides by the usual photo etching, and as shown in (c), the 
above-mentioned copper clad laminate 10 in which the inner layer pattern 12 was formed carries out the reserve laminating of 
the copper foil 14 in which the nature fihn 15 of organic was attached to the bottom of heating and pressurization, so that it 
may illustrate to a view 4 (a) and (b). The above-mentioned nature film installation copper foil 14 of organic is copper foil in 
which the nature film 15 of organic which does not mainly contain an inorganic-fiber reinforcement, for example, a polyunide 
film, was attached. However, m the case of the excimer laser, you should remove the copper foil on the nature fihn anchoring 
copper foil 14 of organic by etching before hole processing according [ eye a difficult hatchet and the substrate which carried 
out / above-mentioned / the reserve laminating ] to an excimer laser in copper foil processing. Although only the nature fihn 
15 of organic without copper foil 14 can also be used, there is a problem that the pressurization for a reserve laminating is 
difficult, in this case. A view 4 (d) shows the state where the copper foil on the nature fihn anchoring copper foil 14 of 
organic was removed by etching. With, as shown in a view 4 (e), on a substrate, the account substrate of Gokami irradiates an 
excuner laser, and processes the Bahia hall 16. It is possible to process the diameter of the Bahia hall into about 0.05 to 0.2 
nrni grade in this state in the case of a build up. As shown in a view 4 (f), the above-mentioned Bahia hall 16 performs 
non-electrolyzed chemistry Cu plating (chemical copper plating), and forms the platmg layer 17, so that contact between 
layers of a substrate may be performed smoothly. Subsequently, electrolysis plating is performed and the pattern 18 as shown 
in a view 4 (g) is formed. If a process like (g) is repeated fi-om a view 4 (c), the number of layers of a request of a printed 
circuit layer can be formed. And finally, by mechanical punching processing or laser beam machining, a through hole 19 is 
formed and the build up MLB as shown in a view 4 (h) is obtained. Although such a manufacture process is performed to both 
sides of a substrate by the same process, it illustrated only the unilateral side for convenience in the view 4. 
[0006] However, in the case of the conventional method which forms the Bahia hall using an excimer laser as mentioned 
above, the nature film anchoring copper foil of organic is completely removed by etching, and it has the demerit in which Cu 
platuig must be performed further. In order to prevent dispersion of the light at the time of use of an excimer laser especially, 
the **** need is in the nature fihn anchoring copper foil of organic about an unage hole mask (image hole mask). 
Furthermore, when using the FR-4 quality of the material as a nature film of organic, since excimer laser processing is 
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impossible, quality-of-the-material selection of an insulating layer receives restrictions, and since the depth of drilling cannot 
be chosen freely, there is demerit in which the density of a substrate falls. In addition, in order for the excimer laser itself to 
use harmful gas, such as Xe, CI, Kr, and F, it receives the environment-restrictions for works operation, such as requiring full 
sealing, 

[0007] As other examples, the build-up MLB manufacturing technology of Japanese JP,4-1 1 1497, A can be mentioned. As 
shown in a view 5 (a) and (b), the above-mentioned build-up MLB manufacture method has the metal layer 22 on the whole 
surface, and has an insulating layer 20 or an insulating layer 20, the metal layer 23, and other insulating layers 25 in layer 
Mabe. It has the metal layer (or resist layer) 24 in the field of the another side. Moreover, the Bahia hall 26 is made to form in 
a build up MLB using wet etching or a laser beam. That is, as shown in a view 5 (b), only a required size removes the position 
of the above-mentioned metal or the resist layer 24, and this method exposes an insulating layer 25 and, subsequently removes 
the above-mentioned insulating body whorl 25 by wet etching. Only the required number of times repeats this process, and a 
hole is made to form in the metal layer 22. The insulating layer which adjoined the above-mentioned metal layer 22 which 
irradiates laser on the metal layer 22 at the above-mentioned bottom, and remains with an etching survival is photodissociated 
and removed. In the case of the above-mentioned method, laser beam machining excels [ bottom / especially ] in connection 
between possible hatchet circuitry layers, and it is reliable. 

[0008] However, the above-mentioned method also has the demerit in which a process becomes complicated, by performing 
wet etching and laser beam machining, after a part is exposed in a conductive metal layer for the Bahia hall formation. 
[0009] Furthermore, the build-up MLB manufacturing technology of an indication can be mentioned to Japanese 
JP,6-104568,A as other examples. This method is illustrated in the view 6. That is, after making the insulating fibn 35 paste 
together on the support substrate 30 which has conductivity (pasting) and making the material layer 33 with high laser 
sensitivity put on the above-mentioned insulating film plane (sticking), the hole 36 which irradiates an excimer laser or an 
YAG laser, penetrates a material layer with high above-mentioned insulating film and laser sensitivity, and reaches a support 
base side is formed alternatively. And the printing pattern 38 is formed in the circumference of the hole 36 formed in the 
material layer with high laser sensitivity, and electrolytic copper plating is carried out by using the above-mentioned support 
base as cathode. However, although there is the advantage which can use the fihn of the quality of the material with the 
above-mentioned method various as an insulating layer, there is demerit to which an unnecessary process is added by using 
material with high laser sensitivity for laser beam machining. 
[0010] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the build-up multilayer printed circuit board which 
the Bahia hall formation precision between layers not only improves, but a manufacturing process simplifies using an YAG 
laser at the time of the Bahia hall formation of the build up MLB by laser beam machining here. 
[0011] 

[Means for Solving the Problem] this invention is characterized by providing the following in the manufacture method of a 
build-up multilayer printed circuit board of having used the YAG laser. The stage which forms a printed circuit pattern by the 
usual photo etching on the copper clad laminate which has copper foil to both sides. The stage which forms the substrate 
which heated, ****(ed) and pressurized the copper clad laminate in which the aforementioned printed circuit pattern was 
formed, and carried out the reserve laminating of the copper foil by which the resin was attached in the unilateral side to it. 
The stage of irradiating an YAG laser as it is and making the Bahia hall forming in a position, without ♦♦♦♦♦♦♦♦♦♦ing the 
substrate which carried out [ aforementioned ] the reserve laminating. The stage which carries out electroless plating of the 
substrate in which the aforementioned Bahia hall was formed, and which carried out the reserve laminating, and forms a 
non-electrolytic-copper plating layer, and the stage of carrying out electrolytic-copper plating for the substrate which carried 
out [ aforementioned ] radio solution copper plating, and making a plating layer forming. 

[0012] Furthermore, this invention *♦** the copper foil by which the resin was further attached in the unilateral side at the 
substrate in which the above-mentioned plating layer was formed, and is characterized by having the stage which forms the 
printed circuit layer which has a desired number of layers [ like an electrolytic-copper plater ] from the above-mentioned 
heating process. 
[0013] 

[Embodiments of the Invention] Hereafter, this invention is concretely explained based on a drawing. 
[0014] The printed circuit pattern 42 is first formed by usual photograph EJJIINGU like the illustration to a view 1 (a) and (b) 
/ on the copper clad laminate 40 by which copper foil was attached in both sides. Black oxidation treatment (black oxide 
treatment) of the pattern of formation is usually carried out. And as shown in a view 1 (c), the copper foil 44 by which the 
resin was attached in the unilateral side is made to **♦*, it is heated, the substrate 40 in which the pattern was formed is 
pressurized, and the substrate by which the reserve laminating was carried out by performing reserve **** (pre-stacking) is 
formed. 

[0015] In this invention, the copper foil 44 in which the above-mentioned resin was attached is chosen from FR-4, a 
polyimide, pure resin cyanate ester (pure resin cyanate ester), an aramid, or PTFE! The resin v^hich does not contain a glass 
^ fiber preferably is resin installation copper foil (Resin-coated copper-foil) with which copper"foirwas"coated. It is^resin 
installation copper foil 44 in which B stage resin 44b, C stage resin 44c, and copper foil 44a carried out the laminating to 
order preferably especially as the above-mentioned resin installation copper foil as shown in a view 2. Furthermore, 
preferably, when making [ many ] the number of layers of a substrate, in order that resin mstallation copper foil may repeat 
heating and a pressurization process several times and may form them, as for the resin for resin installation copper foil, the 
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high thing of transition temperature (Tg), for example, Tg, uses a thing 130 degrees C or more. 

[0016] Furthermore, the thickness has [ the above-mentioned resin installation copper foil ] about 40 to 100 good micrometer. 

[0017] Using an YAG laser, the substrate 40 in which resin installation copper foil carried out the reserve laminating as 
mentioned above forms the Bahia hall 46, as shown in a view 1 (d). An YAG laser is the laser using YAG (Yttrium Aluminum 
Garnet; Y3 aluminum 5012) of the laser medium which departs according to the optical force. When performing drilling to a 
substrate using an YAG laser, formation of the Bahia hall of the range of an about 25 to 200 micrometer diameter is possible. 
There is an advantage that processing copper foil in this invention using an YAG laser does not need the etching work for eye 
a possible hatchet and copper foil removal like the existing method. The condition changes greatly with copper foil residues 
of the substrate after black oxidation treatment makes irradiation of an YAG laser the thickness of the above-mentioned resin 
installation copper foil, the size of the Bahia hall to process, and the quality of the material of a substrate etc. A laser working 
condition Therefore, a laser pulse frequency (repetition rate, KHz), The distance of a between [ a laser beam and a beam ] 
(bite size, mum). The speed of a laser beam positioner (positioner) (mm/sec), The number of paths (number of passes), and 
the correction value to the size of the hole after processing (effective spot size), It determines in consideration of the 
combination (combination of spiral ID, spiral revolution and spiral pitch) of a spiral ID (a laser beam is a bore at the time of 
formation about a circle at first), a spiral rotational frequency, and a pitch. It is appropriate to make an YAG laser into the 
range of 300 to 400 mW in the case of this invention. 

[0018] On the substrate which formed the Bahia hall by the YAG laser, as shown in a view 1 (e), in order to carry out an 
interlayer connection, after performing radio solution copper plating, electrolysis Cu plating is performed and the plating layer 

47 is formed at the degree. ^ 

,[00i9]Tt"is appropriate -for the whole plating layer 47 to make it the thickness of about 15 micrometers at least. Henceforth, as 
shown in a view 1 (f), a photosensitive resist (imagible resist) is applied by the usual method, exposureWdllevelO'pTtTent are 
performed, pattern plating is carried^aOTafterformmg the circuit pattern 4 8^ and an et ching resist is formed in the electrolysis 
Cu plating layer of about fiveto 20 micrometer thickness, and the Sn^b^ting layer of about five to 20 niicronieter ~ 
thickness. And the circuit which'removes unnecessary copper foil, exfoliateTa Sn/Pb layer, andxonnects an outer layer and a 
inner layer by exfoliation and etching of a dry film is formed. In stacking a layer continuously and manufacturing the substrate 
of four or more layers, in a view 1 (e), in a inner layer process, fiirther, it repeats, and the interlayer connection of the process 
as shown in (e) is carried out, and it carries out a laminating from a view 1 (c) after a resist application, exposure, | 
development, and etching after forming the plating layer 47. Thus, finally as for the fonned sub^ ate, the bu ild up MLB j 
desired if a through hole~49 is fonned and a circuit is formed with plating by punchingmechanically as shown in aTview 1 (g) | 

is obtained. ^" '^ ' - - 

^ [0020] The view 3 is illustrating the build up MLB which has the six-layer circuitry layer of manufacture by this invention. 
After a view 3 forms a pattern 52 on a copper clad laminate 50, it carries out black oxidation treatment and shows the 
six-layer build up MLB which performed resin installation copper foil anchoring and YAG laser processing of two times, and 
subsequently formed the Bahia hall 56 and the through hole 59 in the substrate. 
[0021] 

[Example] Hereafter, this invention is concretely explained through an example. 

[0022] Like the illustration to a view I, on the copper clad larninateJ^jiLytliich copi^cfoiLwas^attached^jtboth^ides^^ 
photograph EJJIINGU was boiled, the printed circuit patteni_4?was formed more, and BlacK^idation^^^^ 

above-mentioned pattern waf"came3 out. The transitiontempeTature of aTesiifwas about 170 degrees C, and thi ckness set the 

resin anchoring copper foil (resin-coate d-c^ pper foil) which i s 40 micro meters in temperature of 1 80 degrees C or moreby 
the pressure of******** 20-30 kg/cm2, and heated and pressurized the substrate 40 of a copper clad laminate 45 minutes or 
more. Henceforth, ND-YAG laser was irradiatecUnJie predetenni and punching processjng^fttie 

Bahia hall with a diameter of about 60 rniawieters was carried out at ^e taper form (teperd type), under the present 
circumstances, the working conditioif of anTY AG laser - laser pulse-frequency (repetition rate):0.785kHz, distance (bite 
size):6.67micrometer between a laser beam and a beam, traverse-speed:5.235 mm/sec of a laser beam, and the number of 
paths (nimber of passes) ~ correction value (effectivespot size):25micrometei- to the size of the hole after :one pass and 
processing -- and . Spiral ID(bore when a laser beam forms the first circle):25micrometer, spiral rotational-frequency:2 time, 
and a pitch: It was referred to as 6.25 micrometers and the output of laser was 320mW. On the substrate in which the Bahia__ 
hall was formed by the YAG laser, after performing non-electrolytic-copper plating, electrolytic jcopper plating \yas 
performed and the plating layer 47 with a thickness of about 1 5 micrometers was forrned. The photosensitive <ky film 
(imagible dry film) was applied to the substrate in which the plating layer was formedrexposure, development, etching, and 
dry fihn exfoliation work were done, and it formed circuit pattern 48. Furthermore, the above-mentioned process was 
repeated, the Bahia hall was formed, then non-electrolytic-copper plating was carried out and the etching resist of about 
lO-micrometer thickness was formed with Cu plating layer and Sn/Pb plating of about 25-micrometer thickness. And 
unnecessary copper foil was removed by dry film exfoliation and etching, and the circuit with which exfoliate Sn/Pb and an 
outer layer and a inner layer are made to connect was made to form. 

[0023] Thus, as a result of performing the layer contact reliability trial to the formed substrate, it was unreliable to a far high 

thing. 

[0024] 

[Effect of the Invention] As mentioned above, in case this invention manufactures the multilayer printed circuit board of the 
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build-up method which carried out the laminating of a resin insulating layer and the circuit conductor layer one by one, the 
reliability over the plating in the Bahia hall formed in a substrate becomes high by processing the Bahia hall using an YAG 
laser. Furthermore, the flexibility of processing of a possible hatchet substrate design is high to a specific circuitry layer. 
Therefore, the Bahia hall formation is not only attained by eye a possible hatchet, the formation of small lightweight of a 
product, and densification, but the effect which the selection width of face of the fmancial-ftinds material of a printed circuit 
expands especially is in a required part. 



[Translation done.] 
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